Origin of the stereospecificity in binding hydroxamates of alpha- and beta-phenylalanine methylamide to thermolysin revealed by the X-ray crystallographic study.
Optically active N-formyl-N-hydroxy-alpha-phenylalanine methylamide (1) and N-formyl-N-hydroxy-beta-phenylalanine methylamide (2) were evaluated as inhibitors for thermolysin (TLN) to find that while the D-form is more potent than its enantiomer in the case of the hydroxamate of alpha-Phe-NHMe, in the inhibition with hydroxamate of beta-Phe-NHMe, the L-isomer (K(i)=1.66+/-0.05 microM) is more effective than its enantiomer. In order to shed light on the stereochemical preference observed in the inhibitions, X-ray crystallographic analyses of the crystalline TLN.D-1 and TLN.L-2 complexes were performed to the resolution of 2.1A. While L-2 binds TLN like substrate does with its benzyl aromatic ring occupying the S(1)' pocket, the electron density in the S(1)' pocket in the complex of TLN.D-1 is weak and could best be accounted for by the methylcarbamoyl moiety. For both inhibitors, the hydroxamate moiety coordinates the active site zinc ion in a bidentate fashion.